Nghién ctiu - Ung dung

NGHIEN CUU UNG DUNG CONG NGHE GNSS-RTK
TRONG THI CONG XAY DUNG NHA SIEU CAO TANG
O VIET NAM
TRAN VIET TUAN®, DIEM CONG TRANG®

Truong dai hoc Mo - Dia chat Ha Néi
@Vién khoa hoc cong nghé xay dung

Tom tit:

Ngi dung ciia bai bdo trinh bay vé két qua nghién ciru ting dung cong nghé GNSS-RTK dé bo tri
thi cong xdy dung cong trinh nha siéu cao tang & Viét Nam. Co s Iy thuyét cia gidi phap ky thudt
nay va két qua do dac thwc nghiém nham danh gid khd nang g dung cia céng nghé GNSS-RTK
trong qud trinh dam bdo thi cong cac céng trinh xdy dung nha cao tang va siéu cao tang & nude ta.

1. Dit van dé

Khi thi cong cac cong trinh nha cao tang theo
phwong phap truyén théng, dé dam bao do thing
ding cua cong trinh, nguoi ta thuong st dung
cac may chiéu dimg (PZL) dé chuyén toa do theo
phuong thang dung 1én cac san thi cong, sau d6
tién hanh bd tri chi tiét trén tang cua toa nha [4].
Dbi v6i cac cong trinh nha siéu cao ting, do anh
hudng cua cac yéu t6 bén ngoai (nhiét do, gio
.v.v.) va ban than tai trong cong trinh nén tai cac
tAng cao trong qua trinh thi cong phan than cong
trinh ludn bi dao dong lién tuc theo thoi gian véi
bién d6 rat 16n va hau nhu khong c6 quy ludt. Vi
du nhu tai cong trinh Land mark cao 81 tﬁng -
461 m tai thanh phd H5 Chi Minh, két qua quan
tric cho thdy : trong mot ngay dém bién do dao
dong cua phan dinh toa nha dat gia trj 100 mm.
Hodc tai cong trinh toa nha siéu cao ting Burj
Dubai Tower tai Du bai ¢c6 chiéu cao 818 m két
qua quan tric tai vi tri c6 do cao 605 m co6 bién
do dao dong dat gia tri 1,25m [5]. Do sy dao cua
cong trinh xdy ra lién tuc véi bién dé dao dong
rat 16n va khong c6 quy luat nén khong thé sur
dung cac thiét bj va cong nghé truyén thong
trong qua trinh thi cong dé dam bao do thang
dtrng cta cong trinh.

Chinh vi vy ma can phai nghién ciru céc giai
phap cong nghé va thiét bj do dac hién dai dang

¢6 tai Viét Nam nham dap tng duoc cac yéu cau
k¥ thudt can thiét khi thi cong céac toa nha siéu
cao tang ¢ nudc ta.

2. Co s6 1y thuyét va phwong phap nghién
ciru

2.1. Nghién ciru vwng dung cong nghé
GNSS-RTK va mdy toan dac dién tir dé xdc
dinh vi tri thiet ke cua cdc truc cong trinh nha
siéu cao tdng trong qud trinh thi cong

- Gia st tai thoi diém t; vi tri toa nha duogc
xac dinh boi cac diém (A,B,C, D) c6 toa do 1a
(x,y); nhu hinh 1.

- Tai thoi diém ty do anh huodng cua cac yéu
tb ngoai canh, cac diém (A,B,C, D) di chuyén
dén vi tri (A4, By, C;, D;) co toa do tirc thoi
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- Néu str dung cong nghé GNSS-RTK voéi
tram base dat tai diém BS va cac tram rove dat
tai cac diém (A, By, C;, D) ta s€ xac dinh dugc
cac gia tri toa do tuc thoi cla cac diém nay tai
thoi diem t, tirc 1a cac gia tri (X,y),.

- Néu trén san thi cong cta ting thir n dat mot
may toan dac dién tir & mot vi tri bat ky (diém T)
va su dung phuong phéap giao hoi nghich goc -
canh dén cac diém (A}, By, C;, D) s& x4c dinh
dugc toa do ctia diém T tai thoi diém t,, tir d6 6
thé xac dinh duoc cac yéu to bd tri diém 1 va 2
(1a cac diém tryc cong trinh can bd tri trén cac
san thi cong) bang phuong phap toa do cuc tir
diém T (hinh 2)

Hinh 2

Khi thyc hién phuong phap bé tri nha siéu
cao tang dwa vao cong nghé GNSS-RTK cin
phai dua bd sung mot sb giai phap ky thuat sau
day:

- Can phai tinh chuyén két qua do GNSS-
RTK tai thoi diém t, vé hé toa do thiét ké va thi
cong cong trinh theo phuong phép tinh chuyén
qua hé toa do dia dién chén troi voi gbe cua hé
dia dién c6 do cao trung vdi d§ cao mong cong
trinh [1].

- Khi tinh cac yéu t6 bd tri diém 1 va 2 tir
diém M can bo sung cac sb hiéu chinh chiéu dai
canh bd tri do dd nghiéng cua san cong trinh tai
thoi diém ty. Gid tri goc nghiéng y cua san thi
cong thtr n dugc xac dinh tryc tiép bﬁng cac cam
bién do nghiéng gén tryc tiép trén cong trinh.

2.2. Xdc dinh yéu cdu dp chinh xdc can thiét
bo tri hé truc cong trinh trong bo tri thi cong

nha siéu cao ting.

Theo TCXD VN 11-17: yéu cau d6 chinh xéac
bo tri cac diém 1 va 2 thudc hé thong truc cong
trinh trén cac san thi cong la: sai so trung phuong
tuong ho bo tri hai truc cong trinh ké nhau (1-1)
va (2-2) la

my, < £ 5 mm
Mit khéc ta da biét: m,, = 1111#{_ =1, W2

Do d6 sai sd trung phuong b tri diém 1 va 2
duogc xac dinh theo cong thuc

m =B

T2 (1)

Sai 6 b tri diém tryc cong trinh m,, ¢6 thé

=+3.5mm

duoc xac dinh theo cong thiic
m’ =m3 +m;
P T bt
2)
Trong do: - my, la sai s6 do cac dai luong bd
tri bang may toan dac dién tir
- my la sai s xac dinh toa do tram may T,
ngudn sai s6 nay phu thudc vao do chinh xac cua
cong nghé¢ GNSS-RTK khi xac dinh dugc cac
dai luong chuyén dich do dao dong d; cua cua
nha siéu cao tang tir thoi diém t; sang t, (hinh 2)

Tir (2) ta thay: néu dat diéu kién dé gia tri mq
< 10% m,, thi ta c6

m,,
me =
k 3)
A k
Va m, = T (4)

~ Véik 1a hé s0 giam do chinh xéc va thuong
lay k=2
Thay gia tri m, =+ 3.5 mm vao cong thirc (3)
va (4) ta co
mp =+ 3.1 mm; mp==15mm
Nhu véy: cac dai lugng chuyén dich d; gy ra

do dao dong cta cong trinh dugc xac dinh br:ing
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cong ngh¢ GNSS - RTK can duoc xac dinh véi
do chinh xdc my =+ 1.5 mm va diém truc cong
trinh trén cédc san thi cong dugc bd tri véi do
chinh xac mj, =+ 3.5 mm. Nu lay sai s6 gioi
han bang hai 14n sai sb trung phuong ta c6 : sai
s0 gidi han xac dinh dai luong chuyén dich d; la:

my =+ 3 mm

3. Két qua do dac va tinh toan thyc nghiém

Dé danh gia kha ning (mg dung cta cong
nghé GNSS-RTK trong b tri thi cong nha siéu
cao tang, ching t6i di tién hanh do dac tai khu
vuc Vién khoa hoc - cong nghé xay dung vao
ngay 17/5/2019 véi hé théng may thu cia hing
Trimble: GNSS R8S c6 gin guong chuyén dung
360° (hinh 3).

Pau tién thanh lap mot mang ludi tric dia bao
gom 11 diém duogc xay dung theo mé hinh sau:

- Céc diém A, B, C, D 1a 4 diém xac dinh vi
tri cua cong trinh tai thoi diém t;
- Tai thoi diém t, do dao dong ctia cong trinh

cic diém (A, B, C, D) dich chuyén di mot
khodng cach d; dén cac vi tri (A4, By, Cy, Dy)
nhu (hinh 2). Khoang céch d; dugc x4c dinh
chinh xéc bang thudc thép véi d6 chinh xac mg
==+ 0.5 mm.

- Piém T 1a mot diém dat may toan dac dién
tur trén mat san thi cong

- biém 1 va 2 1a cac diém truc cong trinh can

b tri;

- Dung may toan dac dién to TCR-1201 (do
chinh xac do goc canh la: mg ==+ 1”;mg=+1,5
mm) va thude thép do goc va canh trong ludi; xur
1y s0 li€u trong hé toa d¢ gid dinh dugc coi 1a hé
toa do thiet ké va thi cong cua cong trinh.

Dung 04 may thu GNSS RS8S (Trimble:): 01
may dat tai diém BS 1 diém tram base da c6 toa
dd va do cao trong hé toa d6 VN-2000; 03 may
thu GNSS 8S dit tai cac diém (A, B, C) do theo
ché do do GNSS-RTK (tram rove). Tan suét thu
tin hi€u 1a 1s. Thoi gian thu tin hi¢u 1a 10 phut

Sau d6 chuyén cic tram rove sang cac diém
(A, By, Cy) thu tin hi¢u 10 phut. Trong thoi gian
nay st dung may toan dac dién tir do giao hoi
nghich goc - canh tir ba diém (A, By, C;) d€ xac
dinh toa do turc thoi cia diém tram may T tai thoi
diém t, va tién hanh b6 tri diém 1 va 2 dua theo
s0 liéu thiét ké.

- So sanh hiéu toa do cac diém (A, B,C) va
(A4, By, C;) do bang cong nghé GNSS-RTK voi
khoang cach do thudc thép s€ danh gia dugc do
chinh xac cua cong ngh¢ GNSS-RTK dé phat
hién chuyén dich ctua cong trinh nha siéu cao
tang do dao dong gay ra giita hai thoi diém t; va

t2.

- So sanh toa do diém 1 va 2 dugc xac dinh
bang cong nghé GNSS- RTK vdi toa do thiét ké
dé danh gia do chinh xac bd tri cac truc cong
trinh trén cac san thi cong nha siéu cao tang bang
hé GNSS-RTK két hop véi may toan dac dién tu

3.1. Khdo sdt dp chinh xdc phdt hi¢n chuyén
dich do dao djng ciia nha siéu cao ting bing
cong nghé GNSS-RTK

Dé danh gia vé kha nang tmg dung ciia cong
ngh& GNSS- RTK chung t6i st dung tirng nhom
két qua do RTK trong 1 phut thu tin hiéu (60 tri
do) giita hai thoi diém thu tin hiéu t, va t, va xir
Iy s6 liéu theo cac thuat toan da trinh bay trong
[3] va so sanh voi chuyén dich thuc d; do bang
thudc thép co két qua nhu bang 1
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Trong bang 1: c¢ft (6) la khoang cach d, tinh
tir két qua do GNSS-RTK giita hai thoi diém t,
va tz

cot (7) 1a khoang cach d; do bang thudc thép.

néu coi khoang cach d; do bang thudc thép c6 do
chinh xé4c cao hon do bing GNSS-RTK thi ta co
thé danh gia do chinh xac do khoang cach dich
chuyén d; bang GNSS-RTK theo cong thirc

«.."IAAI
n ®))

Véin 1a s6 lan do GNSS-RTK. Str dung cong
thirc (5) va so0 liéu tinh toan trong bang 1 dé tinh
ta co:

my =

my; =+ 2.0 mm
Bing phuong phép tinh tuong tu véi két qua
do thuc nghiém GNSS-RTK tai cac diém (B-B,),
(C-Cy) chung t6i cling tinh dugc do chinh xac do
phét hién chuyén dich d,, d5 nhu sau:

my, =+ 1.7 mm
myz =+ 2.1 mm

So sanh voi cac chi tiéu k¥ thudt do dao dong
ctia nha siéu cao tang tinh theo cac cong thire (2),
(3), (4) ta thay: cong nghé GNSS-RTK hoan toan
dap tmg dugc cac yéu cau ky thuat can thiét khi
xac dich chuyén dich do dao dong cua toa nha
siéu cao tang giita hai thoi diém t; va t, trong

qué trinh thi cong xay dung cong trinh.

3.2. Khdo sdat dp chinh xdc bo tri chi tiét
cong trinh nha siéu cao ting bang hé thong
GNSS-RTK va mdy toan dac dién tir

Pé danh gia kha niang bd tri cac truc chi tiét
cong trinh trén cac san thi cdng nha si€u cao
tang, chung t6i di sir dung may toan dac dién tir
TCR-1201 do giao hdi nghich goc - canh tur cac
tram rove dit tai cac diém (Aq, By, C)) tai thoi
diém t, dé x4c dinh toa do tirc thoi clia tram may
T, sau d6 tinh cac yéu té bd tri diém 1 va 2 theo
phuong phap toa d6 cuc dua vao toa do thiét ké
ciia diém can bd tri (hinh 2). Két qua do thu
nghiém dugc so sanh véi gia tri toa do thiét ké
cta diém d6 va cho nhu (bang 2)

Trong bang 2: gia tri do 1éch téng hop AS tai
cdt (7) dugc tinh theo cong thire:

AS =y AX® + AY? (6)

Tir két qué so sanh trong bang 2 cho thiy: khi
st dung hé théng GNSS-RTK két hop voi may
toan dac dién tir s& cho phép b tri cac diém chi
tiét trén cac san thi cong véi d6 chinh xac dap
g duoc cac yéu cau ki thudt can thiét trong bd
tri thi cong nha siéu cao tang.

4. Két luan va kién nghi

- Khi bb tri thi cong trong xay dyung nha siéu
cao téng, can phai xét dén su dao dong cua cac
san thi cong trén cong trinh do anh hudng cua
céc yéu t6 ngoai canh gy ra nham dua ra va p

Bang 1: Phan tich két qua do GNSS-RTK xdc dinh chuyén dich giita diém A va A4,

<IT __TOA DO PO GNSS-RTK _ (dp (da A
Diém A Diém Al (mm) | (mm) | (mm)

ol e e e | e 9o e
I | 2328533.591 | 581781.780 | 2328533.453 | 581781.6273 | 2127 | 2110 | L7

> | 2328533.580 | 581781.788 | 2328533.453 | 581781.630 | 207.8 | 2110 | 3.2

3 | 2328533.590 | 581781.789 | 2328533.453 | 581781.630 | 2088 | 2110 | 2.2

4 | 2328533.589 | 581781.789 | 2328533.452 | 581781.630 | 2106 | 2110 | 04

5 | 2328533.580 | 581781.790 | 2328533.452 | 581781.631 | 209.7 | 2110 | 1.3

6 | 2328533.588 | 581781.790 | 2328533.440 | 581781.630 | 2118 | 2110 | 038

7 | 2328533.587 | 581781.789 | 2328533.440 | 581781.629 | 2116 | 2110 | 0.6

8 | 2328533.588 | 581781.7901 | 2328533.450 | 581781.627 | 214.1 | 2110 | 3.1

9 | 2328533.593 | 581781.7889 | 2328533.452 | 581781.628 | 213.9 | 2110 | 29
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Bdng 2: So sanh toa do diém truc céng trinh bé tri trén cdc san thi cong

Toa d0 thiét ké diém 1 Toa dd b tri didm 1 Do léch | Do léch | d léch
AX AY AS
X (m) Y (m) X (m) Y (m) (mm) (mm) (mm)
() 2) (3) 4) (5) (6) (7)
2328550.541 581755.531 2328550.539 581755.530 2.0 1.0 22
Do léch | Po léch | PO léch
Toa do thiét ké diém 2 Toa do b tri didm 2 AX AY AS
{mm) (mm) (mm)
X (m) Y (m) X (m) Y (m)
(1) (2) (3) (4) (5) (6) (7)
23285507.53 581732.134 2328550.751 581732.134 2.0 0.0 2.0

dung cac giai phap k¥ thyat can thiét dé dam bao
cac y€u cau va chi ti€u k¥ thuat trong thi cong
xay dung cac cong trinh nha siéu cao tang.

- Hé GNSS-RTK két hop véi guong 3609 va
may toan dac dién tr cho phép xac dinh toa do
tic thoi cia cac diém do GNSS-RTK trén cong
trinh & thoi diém t; , tir d6 c6 thé xac dinh dugc
céc yéu td bo tri v6i do chinh xac can thiét nham
dam bao vi tri thiét ké cua cac két cdu xay dung,
cho phép nang cao hiéu qua ciia cong tac tric dia
trong thi cong xdy dung nha siéu cao tang & Viét
Nam

Kién nghi: cén tiép tuc nghién ctru tng dung
cac thiét bi, cong nghé hién dai va cac giai phap
ky thuét dé nang cao khé nang tng dung va tinh
hiéu qua cua cong tac trac dia trong linh thi cong

xdy dung nha cao ting va siéu cao ting & nudc
ta.Q
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Study of application of GNSS-RTK technology in construction of super high-rise buildings

in VietNam

Tran Viet Tuan, Hanoi University of Mining and Geology

MSc. Diem Cong Trang, Vietnam institute for science science and technology

The content of the article presents the research results of GNSS-RTK technology application to
arrange construction of super high-rise buildings in Vietnam. Theoretical basis of this technical solu-
tion and experimental measurement results are to assess the applicability of GNSS-RTK technology
in the process of ensuring the construction of high-rise and super high-rise buildings in our coun-

try.O
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